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Change is inevitable given 

that energy is intercepted 

and transformed daily 

SOILS ARE OPEN AND DYNAMIC SYSTEMS 

TIME = 0 TIME = X 

CONDITIONAL MORPHOLOGY EMERGES 

AS A FUNCTION OF SOIL FORMING FACTORS 
(climate, organisms, relief, parent material, time) 
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Center For Land Use Interpretation 

WHAT DOES THIS MEAN FOR ENGINEERED SOILS THAT WERE 

DESIGNED TO PERFORM REGULATED TASKS OVER TIME? 



SITE INVESTIGATIONS 

LOCATIONS STUDIED 

 

• FALLS CITY, TX 

• BLUEWATER, NM 

• SHIRLEY BASIN, WY 

• LAKEVIEW, OR 

From DOE Office of Legacy Management 

(2014) 

METRICS OF FOCUS 
 

• SOIL STRUCTURE  
(CLASS, SIZE, AND GRADE) 

• ROOT MORPHOLOGY 
(SIZE AND QUANTITY) 

• SOIL CHEMISTRY 
(C, N, CO3, pH, EC …) 

• SOIL BIOLOGY 
(NEMATODES, BACTERIA…) 

• ANOMALIES 
(CONSTRUCTION RELICS...) 

 

 

HYDRAULIC PROPERTIES 
 

• SATURATED HYDRAULIC 

CONDUCTIVITY (in the lab) 
 



FALLS CITY, TEXAS 

- DEEP BARRIER 

- PLANTED DESIGN 

- MOWED SURFACE 

 

FALLS CITY, TX : SOIL ARCHITECTURE FALLS CITY, TX : ROOT MORPHOLOGY 

FALLS CITY, TEXAS 

KEY OBSERVATIONS 

- Relatively even soil morphology in radon barrier 

- Some anomalies with rooting depth and density 



SHIRLEY BASIN, WYOMING 

- DEEP BARRIER 

- PLANTED DESIGN 

- GRAZED SURFACE 

 

SHIRLEY BASIN, WY  : SOIL ARCHITECTURE SHIRLEY BASIN, WY : ROOT MORPHOLOGY 

SHIRLEY BASIN, WYOMING 

KEY OBSERVATIONS 

- Relatively even morphology in radon barrier 

- Some anomalies with rooting depth and density 

- Anomalies in sandy overburden thickness and composition 

- Considerable anomalies in radon barrier construction morphology 



LAKEVIEW, OREGON 

- MEDIUM DEPTH BARRIER 

- PARTIALLY PLANTED DESIGN 

- LIMITED SURFACE MANAGEMENT 

 

LAKEVIEW, OR  : SOIL ARCHITECTURE LAKEVIEW, OR : ROOT MORPHOLOGY DC-2: BITTERBRUSH - SOIL ARCHITECTURE DC-2: BITTERBRUSH - ROOT MORPHOLOGY 

LAKEVIEW, OREGON 

KEY OBSERVATIONS 

- Emergence of impact gradients 

- Surface feature(s) influence soil morphology of radon barrier 

- Some anomalies in radon barrier construction morphology 



BLUEWATER, NEW MEXICO 

- SHALLOW BARRIER 

- ROCK ARMOR / NON-PLANTED 

- SELECTIVELY SPRAY / SIBERIAN ELM 

- SELECTIVELY DRAIN EPHEMERAL LAKE 

 

BLUEWATER, NM : SOIL ARCHITECTURE 
(HYPOTHETICAL AT CONSTRUCTION) 

BLUEWATER, NM : SOIL ARCHITECTURE BLUEWATER, NM : ROOT MORPHOLOGY TP-2: SQUIRREL TAIL GRASS - SOIL ARCHITECTURE TP-2: SQUIRREL TAIL GRASS - ROOT MORPHOLOGY TP-5: SALTBUSH - ROOT MORPHOLOGY MP-6: HARVESTER ANT MOUND - SOIL ARCHITECTURE 

BLUEWATER, NEW MEXICO 

KEY OBSERVATIONS 

- Emergence of impact gradients 

- Surface feature(s) influence soil morphology of radon barrier 

- Rock armor preferentially collects nutrient rich debris 



HOW DOES OBSERVED SOIL MORPHOLOGY 

INFLUENCE HYDRAULIC CONDUCTIVITY? 

BLUEWATER, NEW MEXICO 



POSSIBLE PREDICTORS FOR HYDRAULIC CONDUCTIVITY 



BLUEWATER, NEW MEXICO 

KEY OBSERVATIONS 

- Hydraulic conductivity is most controlled by  

- SOIL PED > PLANT ROOTS > SOIL BIOTA (byproduct of) 

- Ants and grasses increase soil structure the most (thus Ksat) 

 



KEY TAKEAWAYS 

- Planted and deeper barrier sites are more even 
 

- Unplanted and shallower barrier sites are more uneven 
 

- Soil morphology is dependent on surface feature 
 

- Gradients of impact exist at Bluewater and Lakeview 
 

- Hydraulic conductivity (at Bluewater) is most controlled by the 

development of soil aggregate morphology 
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